The appropriate use and cost of pharmaceuticals are important issue in health care systems worldwide. Advances in medical technology are likely to attract more debates over the use and prescribing of medications. The rational use of medicines was the theme of a major World Health Organization (WHO) conference held in 1985, and the appropriateness of pharmacotherapy has since been the subject of many investigations within individual facilities and across all countries.

Unfortunately, irrational prescribing is a global problem. In the majority of developing countries, the quality of health services at peripheral health centers is considered to be unsatisfactory. Patients prefer to visit referral hospitals even for minor ailments which could be easily treated at a primary health center (PHC).\[[@ref1]\] At PHC 80% of the expenditure is incurred on medicines. Because of the limited overall health budget for medicines, it is vital that medicines are prescribed rationally. Studies on medicine prescribing in India have concluded that much of it is irrational.\[[@ref2][@ref3]\]

Making a prescribing decision is vital in the prevention of morbidity and mortality. The physician\'s prescribing decision is the result of input from patients, commercial sources, professional colleagues, academic literature, and government regulations.\[[@ref4]--[@ref6]\] Ineffective use of these sources of information can result in a wide variety of prescribing errors.\[[@ref7]\] Medicine utilization review is the most common and structured approach used to examine patterns of medicine use and to determine levels of appropriateness in prescribing.\[[@ref8]\] Medicine usage reviews are essential in order to establish the extent of rational and irrational prescribing and to deliver better healthcare services.

A concurrent medicine usage evaluation was carried out in the medicine OPD of a 150-bed teaching hospital in New Delhi over a period of 3 months. This is the first local study for evaluation of prescribing and medicine use patterns in our university hospital. These data may vary from hospital to hospital, depending on the patient population. They do provide some useful base line data and will provide a basis for further investigational studies and advanced medicine policies aimed at rational medicine prescribing, improved patient compliance leading to safe and efficient medicine use.

Materials and Methods {#sec1-1}
=====================

A concurrent medicine usage review was conducted in the Department of Medicine of a 150-bed Majeedia Hospital, New Delhi. The study was carried out for duration of 3 months between the periods of January to March 2004. All patients who were prescribed at least one medicine were included in the study irrespective of age and sex. All mentally retarded, drug addicts, and unconscious patients were excluded. Informed consent was taken from the patients prior to inclusion in the study. The patient demographics are given in \[[Table 1](#T1){ref-type="table"}\]. The study protocol was previously approved by Jamia Hamdard Institutional Review Board (IRB). The data were recorded within the OPD by a registered pharmacist on completion of patient\'s encounter with the physician; the medicines prescribed were documented on a medicine utilization review form \[[Figure 1](#F1){ref-type="fig"}\].

###### 

Demographics of the study population

![](JPBS-4-202-g001)

![Medicine usage evaluation form](JPBS-4-202-g002){#F1}

Results {#sec1-2}
=======

Total number of medicines consumed by 600 patients during the study was 2365. The mean number of medicines per prescription was 3.94. The most frequently prescribed dosage forms are solids (85.62%) in which tablets were prescribed 70.82%, and capsules were 14.79%. The liquid dosage forms (14.12%) were second in number amongst the formulations prescribed in which syrups were 10.65%, injections were 1.56%, and inhalers were 1.14%. Least prescribed were semisolid dosage forms, 0.25%. The main route of administration was oral (96.27%), topical (2.11%), and parenteral (1.60%). The doctors mainly used combination therapy (94.33%) for their patients. Monotherapy was not so common (5.66%). A total of 116 (19.33%) prescriptions with fixed dose combination were prescribed. Inclination to brand name prescribing (99%) was overwhelmingly more than prescribing by generic name (1%). It was observed that only 1.56% injections were prescribed with only 4% of total prescriptions carrying at least one injection. The most frequently prescribed classes of medicines in the Majeedia Hospital were in order of antimicrobials (16.49%) \> vitamins and minerals (14.92%) \> respiratory medications (13.91%) \> analgesics (13.15%) \> cardiovascular medications (10.99%) \> gastrointestinal medications (9.09%).

Medicine utilization trend among various therapeutic classes {#sec2-1}
------------------------------------------------------------

The prescribing pattern of various categories of drugs in Majeedia Hospital is discussed hereunder and the overall data is presented in [Figure 2](#F2){ref-type="fig"}.
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### Antimicrobials {#sec3-1}

The antimicrobials prescribed most frequently are isoniazid (8.20%), rifampicin (7.94%), and azithromycin (7.17%). The antimicrobials were used by 22.5% of male and 14.83% of female patients. Rifampicin, isoniazid, pyrazinamide, and ethambutol combination (Brand : Akurit 4) was more preferred for tuberculosis therapy. Study population (5.33%) used combination therapy for tuberculosis, 3.5% of prescriptions are prescribed with amoxycillin cloxacillin combinations.

### Cardiovascular medicines {#sec3-2}

The most frequently prescribed cardiovascular medicines are amlodipine (15.38%), atenolol (11.15%), and losartan (8.84%). Major classes of this group are antiadrenergics (29.61%), especially atenolol (11.15%), and propranolol (4.60%); diuretics (22.30%), especially hydrochlorthiazide (6.53%) and frusemide (5.76%); calcium channel blockers (16.92%), especially amlodipine (15.38%); angiotensin converting enzyme inhibitors (12.69%), especially ramipril (10.00%) and angiotensin I receptor inhibitors-losartan (8.84%). A total of 12.66% males and 10.83% females used cardiovascular medicine(s). Non steroidal anti inflammatory drugs (NSAIDs) prescribed to hypertensive patients were 1.16%.

### Hypoglycemics {#sec3-3}

The hypoglycemics prescribed most frequently are metformin (37.59%), pioglitazone (15.03%), and glimipiride (12.03%). Major parts of this medicine group are biguanides (37.59%), thiozolidenedione (21.05%), and sulfonylureas (27.06%). Hypoglycemics used by males were 5.66% and 5.83% by females.

### Antiallergics {#sec3-4}

The most frequently prescribed antiallergics are cetirizine (41.11%), fexofenadine (24.44%), and levocetirizine (22.22%). Antiallergics are mainly prescribed from antihistaminic group, whose consumption account for 3.80% from the total pool of medicines prescribed. Antiallergics used by males were 8% and by females 5.83%.

### Gastrointestinal medicines {#sec3-5}

The antiulcers (66.04%) are the most frequently prescribed class among the GIT medicines. Other classes are antiemetics (13.95%), especially domperidone (8.83%) and laxatives (10.23%), especially Ispaghula (5.11%). The most frequently prescribed GIT medicines are rabeprazole (13.95%), lansoprazole (12.09%) and omeprazole (10.69%), which are mainly used as antiulcers. Among GI medicines antiulcers consumption in male population was 12.33%, laxatives 3.66%, antiemetics 1.83% and gastroprokinetics 1.33%. Among females atleast one antiulcer is used by 11.66% study population laxatives by 1.83%, antiemetics by 2% and gastroprokinetics by 1.33%.

### Hypolipidemics {#sec3-6}

The most frequently prescribed hypolipidemic is atorvastatin (62.50%). The major class of this group is HMG Co-reductase inhibitor whose overall consumption is 1.01%. Hypolipidemics were used by males 1.83% and by females 1.16%.

### Nasal decongestants {#sec3-7}

Most frequently prescribed nasal decongestant was phenylpropanaline (80.30%). Major class of this group is alpha agonists whose overall consumption is 2.79%. Nasal decongestants were used by males and females (0.66% each).

### Vitamins and minerals {#sec3-8}

The consumption is about 75.35% and minerals are consumed by 24.89% of the patient population. Overall vitamins and minerals consumption was 14.92%. About one-fourth (25.33%) of males and one-fifth (20.5%) of females used vitamins. Minerals were used by 10.33% males and 6.66% females.

### Respiratory medications {#sec3-9}

The most prescribed respiratory medications are dextromethorphan (20.36%), chlorpheniramine (16.41%), theophylline (8.2%), and terbutaline (8.20%). Among this group, major class are the antitussives (41.33%), especially dextromethorphan and chlorpheniramine, bronchodilators (34.65%), especially theophylline and terbutaline, expectorants (14.28%), especially bromhexine and guaifenesin (5.77% each) and corticosteroids (9.72%), especially fluticasone (3.64%). Bronchodilators were used by 7.33%, corticosteroids by 2.33%, expectorants by 4.16%, and antitussives by 9.16% of male population. While in female population; bronchodilators, corticosteroids, expectorants, and antitussives are used by 4.83%, 1.83%, 2.66%, and 6.33% patients, respectively.

### Sedatives-hypnotics {#sec3-10}

The most prescribed medicine amongst sedatives-hypnotics is alprazolam (74.57%). The major class is anxiolytics (84.74%). Sedatives are used by 4.5% of male population and 4.66% of female population.

### Antidepressants {#sec3-11}

The most frequently prescribed medicine is dotheipin (29.72%) and sertraline (27.02%). They are seldom prescribed (only in 1.56% of all reviewed prescriptions). Only 3.83% of antidepressants were used by males and 3% by females.

### Analgesics {#sec3-12}

The most frequently prescribed analgesics are paracetamol (31.51%), nimesulide (20.90%), valdecoxib (11.57%), and aceclofenac (9.00%). They are used by 21.33% of males and 18.33% of females. As expected, opiates (1.92%) are given less frequently than nonopioid analgesics (98.07%).

### Miscellaneous medicines {#sec3-13}

Other classes of medicine are less frequently prescribed like muscle relaxants (1.05%): used by 3.16% of males and 1.5% of females, proteolytics (0.33%) used by 0.66% of males and 0.83% of females, antispasmodics (0.04%), enzymes (1.05%) used by 3.16% of males and 0.83% of females, thyroid acting medicines (0.38%) used by 0.16% of males and 1.5% of females, whereas coenzymes (0.25%), local anesthetics (0.04%), antipsychotics (0.16%), anti-Parkinson agents (0.04%), anticonvulsants (0.16%), and herbal medicines (0.59%) are used almost equally in both genders.

Discussion {#sec1-3}
==========

The average number of drugs per prescription in our study was higher when compared to previous reports from various specialty clinics in India\[[@ref9]--[@ref11]\] and a study in Hongkong,\[[@ref12]\] but lower than in Yamen, Sudan, Malawi, Bangladesh, and several other developing countries.\[[@ref13]\] Such prescribing behavior may lead to polypharmacy, which in turn leads to the increased cost in medicine therapy, unwanted adverse effects, increased risk of medicine interactions, development of bacterial resistance in case of antimicrobials and affects patient compliance.

Combination therapy was widely prevalent in our therapy. The use of combination therapy may escalate the unwanted side effects and harmful sometimes fatal medicine-medicine interactions. Such kind of prescribing may be discouraged. Prescribing by brand names might be due to the absence of the hospital formulary system and biased promotion of selected brands by the medical representatives of pharmaceutical manufacturers. It is a common practice in Indian hospitals. In a recent study from Allahabad, it was reported that only 2% of the medicines were prescribed by the generic names.\[[@ref14]\] In health settings in Nepal, an average of 44% medicines were prescribed by generic names, which was found to be far less in our study (1%).\[[@ref15]\] Prescribing by generic name should be promoted as it could help in cheaper treatment to the patients.

The under utilization of antitubercular combination therapy reflects a major deviation from the standard course of treatment for tuberculosis, which recommends the use of some standard combinations of major antitubercular drugs, the most prescribed among them is rifampin, isoniazid, pyrazinamide, and ethambutol combination.\[[@ref16]\] This might be due to the absence of any hospital formulary system in Majeedia Hospital and there is an urgent need to implement one.

NSAIDs are among the most commonly used medicines in the world. They have been reported to account for almost a quarter of all reported adverse medicine reactions, primarily related to gastrointestinal (GI) toxicity. It has been estimated that 10--20% of patients receiving NSAIDs will develop dyspepsia and 5--15% will discontinue treatment within 6 months, primarily due to GI adverse reactions. In addition, population studies have estimated that there is an annual incidence of 1--4% of significant GI complications, such as bleeding, perforation, or gastric outlet obstruction. Several risk factors for the development of GI adverse reactions have been identified. These include use of high dose NSAIDs, advanced age, prior history of peptic ulcer disease and concomitant use of certain medications, including anticoagulants and corticosteroids.\[[@ref17]\]

In our study total prescriptions in which NSAIDs were given to hypertensive patients were 1.16% which is lower in comparison to 41% NSAIDs reported by Gurwitz *et al*.\[[@ref18]\] In hypertensive patients, NSAIDs are known to raise the blood pressure. Indomethacin and naproxen appeared to be associated with the largest increase in blood pressure. Among the antidiabetic agents, metformin consumption was comparatively higher in our study in comparison to the data of Masoudi *et al*.\[[@ref19]\] However it was lower than reported by Baccuzi *et al*.\[[@ref20]\] Metformin is contraindicated in all patients with heart failure requiring the pharmacological treatment because of the increased risk of potentially lethal lactic acidosis. Metformin also decreases the risk of macrovascular events in overweight patients with newly diagnosed diabetes. Because of fluid retention with thiozolidinediones, patients are also treated with insulin.\[[@ref19]\] ACE inhibitors, calcium antagonists, and thiazide diuretics, in small doses, are recommended for diabetic patients with hypertension, while beta blockers, and potassium sparing diuretics are used with caution, in spite of the fact that beta blockers have shown a beneficial effect after acute myocardial infarction, especially in diabetic patients.\[[@ref21]\]

Vitamins are used not only for medically acceptable purposes, but also in order to maximize athletic performances, to prevent the body from aging, and as a panacea to prevent or cure almost every known disease.\[[@ref22]\] Vitamins were prescribed frequently in our study. However, neither anemia nor vitamin deficiency was among the common diagnosis. Similar observations are reported from different healthcare settings and hospitals in India, Sri Lanka and Nepal.\[[@ref23]--[@ref25]\] The high use of vitamins may be due to their use as placebo. They are amongst the cheapest medicines and their use cannot be considered irrational although it is unnecessary and could be best avoided. This would help reduce the medicine cost to the patient. This correlates with the findings of a study at a primary health centre in Bangladesh.\[[@ref26]\]

Prescribing of sedatives was not excessive. In fact these were infrequently prescribed. It appears that doctors in the hospital were not inclined to give sedatives to outpatients. This is a good clinical practice because long-term use of sedatives is likely to lead to dependence. In the treatment of depression, the use of tricyclic antidepressants (TCAs) is questionable in view of unwanted adverse effects. In some countries, the selective serotonin reuptake inhibitors (SSRIs) and monoamine oxidase inhibitors have superseded the TCA, although data on their efficacy or adverse effects is in short supply.\[[@ref27]\]

Conclusion {#sec1-4}
==========

The study presents the medicine usage pattern based on prescribing trends of physicians in the medicine OPD of our University Teaching Hospital. These findings will help as a guideline for policymaking decision in the health care system and also will be helpful in drug evaluation process. There is a considerable scope of improvement in the existing prescribing practice, especially prescribing by generic names, needs to be encouraged and a hospital formulary has to be developed for the purpose. Prescribing medicines by generic names would help in less expensive treatment. The number of medicines to be included per prescription should be judged rationally and polypharmacy ought to be curbed to minimize adverse drug reactions and drug interactions.
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